Objective To examine paediatric malpractice claims and identify common characteristics likely to result in malpractice in children in France. Design and materials First, the authors did a retrospective and descriptive analysis of all paediatric malpractice claims involving children aged 1 month to 18 years, in which the defendant was coded as paediatrician or general practitioner, reported to the Sou Médical-groupe MASCF insurance company during a 5-year period (2003)(2004)(2005)(2006)(2007). Then, a comparison of these results with those from the USA was performed. Results The average annual incidence of malpractice claims was 0.8/100 paediatricians. 228 malpractice claims were studied and were more frequent (41%) with more severe outcomes in children younger than 2 years of age (52% deaths or major injuries). Meningitis (n=14) and dehydration (n=13) were the leading causes of claims, with highest mortalities (93% and 92%, respectively). The most common alleged misadventures were diagnosis-related error (47%), and medication error (13%). Malignancy was the most common medical condition incorrectly diagnosed (14%). Conclusions Paediatric malpractice claims are less frequent in France than in the USA, but they share many similarities with those in the USA. These data would enhance the knowledge of high-risk areas in paediatric care that could be targeted to reduce the risk of medical malpractices and to improve patient safety.
Patient safety is a major public health problem and medical errors continue to capture the attention of the medical profession, policymakers and the public. 1 In the UK, studies have shown that adverse events resulting in harm to patients occur in approximately 10% of admissions. 2 Adverse events due to medical errors are estimated to cause between 44 000 and 98 000 deaths every year in the USA and result in a total national cost of $17-29 billion annually. 3 These rates are higher than death rates from motor vehicle accidents and place adverse medical events as the eighth most common cause of death in the USA. 3 In France, the 5-year-programming public health law of 2003 pointed out the need for analysing iatrogenic injuries, which included medical errors. 4 Implementing an adverse event surveillance system was considered to be a performance criterion for the healthcare system. 4 Patient safety issues and medical errors involving children have not been studied as thoroughly as in other patient populations. In a previous systematic review of the literature concerning medical errors with legal consequences in paediatrics, we found only six articles published before July 2007, all based on US data. 5 As the medical malpractice system in France differs from that in the USA, our goal was to analyse the paediatric malpractice claims in France, and to compare them with those from the USA, in order to improve understanding of medical errors in paediatrics and to help in identifying priority areas for interventions that could increase the safety of paediatric care.
MATERIALS AND METHODS

Study design
We conducted a retrospective, descriptive analysis of a nationwide database of paediatric malpractice claims, in which patients alleged an error . Permission from the Sou Médical-Groupe MACSF was obtained to work on their database. All claims involving children less than 18 years of age, in which the defendant was coded as paediatrician (general or subspecialist) or general practitioner (GP) reporting to the Sou Médical-Groupe MACSF from 1 January 2003 to 30 December 2007 were extracted. Claims involving other specialties (anaesthesia, surgery, etc) and the neonatal period were excluded; the claims related to other specialties were most often associated with a specifi c operation or act, and neonatal cases were most often related to delivery.
While the US medical malpractice system is based on tort law, the French medical malpractice system incorporates elements of fault and no-fault in which injured patients bring claims before their region's government-appointed review board which is responsible for determining whether a fault or no-fault has occurred. The indemnifi cation process in French medical malpractice system is shown in fi gure 1 .
Data source
The Sou Médical-Groupe MACSF database has gathered information from a nationwide medical insurance company covering approximately 3500 paediatricians and 45 000 GPs in France. It corresponds to about 60% of all physicians working in France. This database has included the claims submitted to regions' government-appointed review board, regardless of their outcomes. For each case, there were two types of claim fi les: a principal claim fi le and a secondary claim fi le. The principal claim fi le was the repository of information accumulated by the insurer during the life of a claim. It has captured a wide variety of data, including the statement of claim, depositions, interrogatories and other litigation-related documents; reports of internal investigations; expert opinions; medical reports and records detailing the plaintiff's pre-event and post-event condition. The secondary claim fi le, available since 2003 in electronic format, was a summary of the information contained in the primary fi le. We were authorised to access any part of the secondary fi les except those related to outcomes of the malpractice claims, and a limited number of principal fi les.
Extracted data
The secondary claim fi les were reviewed at the insurers' offi ce. For each case, medical investigators (AN, AM) extracted demographic data (age and sex of the patient, activity of the practitioner, date of the claim), the medical condition involved, the alleged misadventure and the outcome of the patient involved in the claim. Medical investigators (AN, AM) then reviewed and classifi ed the data into computerised analysis fi les.
Defi nitions
For reasons of clarity, defi nitions of some terms are given. Claims : any formal litigation that alleges an error or omission on the part of one or more defendants, and demands for compensation by money or services to claimants.
Medical error : incorrect medical care, whether action or inaction, that had the potential to cause substantive harm. Misadventure : the underlying cause of a claim was designated as a 'misadventure'. Ten misadventures (diagnosis errors, treatment errors, no medical errors, etc) were used to classify underlying causes. 6 No medical errors were those that were believed to have legal merit without associated medical mishap. Outcome measure : according to the Sou Médical-Groupe MACSF criteria, the severity of a patient's injury was classifi ed into four categories: no injury, minor injury, major injury and death.
Analysis
First, the general statistics of claims were described and the incidence of medical malpractice claims within this medical insurance was calculated for paediatricians. Second, the characteristics of the patients and the most common diagnoses involved in the claims in general and by age group were described. Third, we determined the most frequent alleged misadventures, and the outcome of the patients involved in the claims. Fourth, the subset of the most common diagnoses was the focus of further analyses. For these cases, we reviewed the primary claim fi les, and completed an additional form that collected additional clinical information about each case, to determine whether a medical error has occurred during the patient's care. Finally, our results were compared with those from recently published studies analysing paediatric malpractice claims reported to the Physician Insurers Association of America (PIAA). 6 -8 This type of study, which involves no intervention, does not require approval from an ethics committee in France. The database was approved by the Conseil National Informatique et Liberté.
RESULTS
Two hundred and ninety-eight paediatric malpractice claims involving paediatricians or GPs were extracted. Of these, 70 cases (23%) related to the neonatal period were excluded and 228 cases (77%), involving children between 1 month and 18 years of age, were analysed. Of these 228 cases, 153 cases (67%) were against GPs (0.07 claim per 100 GPs per year) and 75 cases (33%) against paediatricians (0.42 claim per 100 paediatricians per year).
Malpractice claims were more frequent in children aged between 1 month and 2 years (41%) rather than in other age groups: 3-11 years (29%), 12-18 years (30%). The sex ratio 
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Step 3 -Compensation process (2) Insurer ONIAM* Figure 1 Compensation process in medical malpractice system in France. *ONIAM (Offi ce National d'Indemnisation des Accidents Médicaux) takes responsibility for no-fault payments. †If injuries have resulted in invalidity ≥25%. was 1.08. Meningitis, dehydration and malignancy were the three most common medical conditions, with the highest death rate ( table 1 ) . In 31 cases, there was no medical condition identifi ed: 16 cases were related to adverse events associated with vaccines, and 15 cases related to routine infant or child health check. According to the patient's age, dehydration, meningitis and congenital hip dislocation were the most common diagnoses in malpractice claims involving the youngest children (1 month to 2 years of age), pneumonia, malignancy and appendicitis in children from 3 to 11 years of age, and trauma, testicular torsion and malignancy in children from 12 to 18 years of age.
The most common alleged misadventures were diagnosisrelated errors (error or delay) (47%) and medication errors (13%) ( table 2 ). When considering the 106 diagnosis-related errors, malignancy was the medical condition most often incorrectly diagnosed (14%), followed by meningitis (10%), pneumonia (9%), testicular torsion (7%) and appendicitis (7%). Detailed analysis of the cases related to meningitis and dehydration identifi ed a medical error in 13 (48%) of 27 cases during the patient care. Of these errors, 92% led to death. The most common alleged misadventures were failure to respond appropriately (31%), and failure to admit to hospital (31%) in the cases of dehydration, and diagnosis-related errors (79%) in those of meningitis. Deaths and major injuries were more frequent in children less than 2 years of age than in older children (52% vs 35%, p<0.02). Of these 228 cases of malpractice claims, 100 cases were closed and 128 ongoing, but data on how the closed cases were settled were not available. These French data are compared with those from the USA in table 3 . 6 -8
DISCUSSION
This study was the fi rst step towards providing a description of paediatric malpractice claims outside the USA. Despite low incidence of malpractice claims in children, the consequence of malpractice is severe in paediatric population especially in children <2 years of age, in whom malpractice claims were more frequent than older children, and most often associated with major injuries or deaths.
In our study the average annual incidence of malpractice claims per 100 physicians was 0.42 for paediatricians, and went up to 0.8 when neonatal cases were included. This rate was 0.07 for GPs, and went up to 1.1 when adult cases were included. The average annual incidence of malpractice claims per 100 paediatricians was 6.6 in the USA in 1994, 9 and 0.18 in Japan in 2003. 10 Paediatricians were ranked 17th among 33 specialties insured by Sou Médical-Groupe MACSF from 2003 to 2007 in terms of number of claims, 11 and 10th among 28 specialties insured by PIAA from 1985 to 2005. 8 Young age was a risk factor for malpractice claims in paediatric care in our study and in North American studies. 5 In an analysis of 353 randomly selected cases of medical malpractice claims involving children between 0 and 17 years, 77% were less than 1 year of age. 12 The incidence of malpractice claims was higher in infants and toddlers; 41% in our study, and 47% in children between 0 and 2 years in the USA. 6 By including in our study the neonatal cases, this rate would have been 55% in France.
Meningitis was the most common medical condition involved in malpractice claims in our study and the study of Selbst et al , 6 and the second in the study of Carroll et al 8 ( table 3 ) . This could be explained by the lack of specifi c signs and sometimes rapid progression of meningitis in infants and young children. Indeed, error or delay in diagnosis of meningitis can markedly increase morbidity and mortality within this age group. Sixty-four per cent of patients with meningitis were less than 2 years of age in our study, and 60% in the USA. 7 Dehydration was the fi rst medical condition involved in malpractice claims in children less than 2 years of age, and the second in all children in France ( table 3 ) . It is important to note that clinical mismanagement or failure of proper follow-up of infants with severe dehydration could lead to tragic outcomes. Dehydration caused by acute gastroenteritis was the fi rst cause of avoidable death in children in intensive care. 13 Diagnostic errors were the most common medical misadventures, notably throughout the last decade in the USA. 14 -20 Diagnosis-related errors accounted for 47% of alleged misadventures in our study, and 39% in the USA. 6 Malignancy and meningitis were the most common diagnoses associated with allegations of diagnostic errors in our study, but meningitis and appendicitis in the PIAA database. 7 The medical malpractice compensation system in France varies from that in other European countries. While certain countries such as the Scandinavian countries have adopted a no-fault system, others, like the UK, and Germany, have adopted a tort system. These differences, and the absence of publications analysing paediatric medical malpractice claims in other European countries, did not allow us to know to what extent our fi ndings might be similar to those from other European countries. However, the proportion of paid claims may be higher in France than that in countries with tort systems, because injuries not only related to fault, but also certain injuries related to no-fault are compensated.
This study has several limitations. First, while we used malpractice claim fi les to study medical errors, medical record reviews have been considered the gold standard for this purpose. 21 -23 However, other methods successfully used to study medical errors included direct observation, 24 25 solicited voluntary reporting of errors, 26 and malpractice claims review. 16 Malpractice claim records are an additional resource, including information not always available in medical records. Second, by not having access to all the principal claim fi les, we were not able to determine the proportion of the claims judged to involve errors. Third, because the litigation outcomes were not available, we did not know how the closed claims were resolved. As such, it was impossible to determine the costs of the claims, and the proportion of the claims that resulted in compensation for the plaintiff. Fourth, our study was restricted to claims registered in only one insurance company's database, but this company covered approximately 60% of all physicians. Finally, the use of malpractice claims may be a source of bias for addressing patient safety, because severe injuries and younger patients are probably over-represented in the subset of medical injuries that proceed to litigation. 27 
CONCLUSIONS
Paediatric malpractice claims are less frequent in France than in the USA, but they share many similarities with those in the USA. These malpractice claims involve mainly infants and small children and concentrate on some disorders: meningitis, dehydration, malignancy, pneumonia, appendicitis and trauma, with more serious consequences in small children to whom they result most often in death or major injury. The most frequent misadventure is diagnostic error. These data (ie, malpractice risk information) could increase physicians' awareness of disorders and age groups at high risk of malpractice claims in paediatric care.
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